Russian Agency for Patents and Trademarks 



(11) Publication number: RU 2108445 CI 



(46) Date of publication: 19980410 

(21) Application number: 99120664 

(22) Date of filing: 19951201 
(51) InL Q: E21B33/13 

(71) Applicant: Aktslonernoe obshchestvo otkrytogo tlpa "SIbirskiJ nauchno-tssledovatel'sklj 
Institut neftjanoj promyshlennostT 

(72) Inventor: Koktov A.V., Ogorodnova A.B., Kolotov A.V., Ogorodnova A.B., 

f73)Proprtet0n Aktslonernoe obshchestvo otkrytogo tlpa "Sibtrskij naijchno-tealedovatel'sk^ 
lnstitut ncftyanoj promyshlennosdr 



(54) METHOD FOR RESTORING TIGHTNESS OF CASING CLEARANCE 
(57) Abstract: 

FIELD: oil and gas production Industry. SUBSTANCE: this is applied m repair and Isolation 
operations. According to method, diameter of casing string is enlarged within isolation Interval. 
Diameter of string is Increased due to use of non-explosive breaking mixture which Increases In 
volume during hardening. Mixture is injected into casing string so as to create bridge within 
Isolation Interval. EFFECT: higher efficiency. 1 cl, 1 tble 



RU 2108445 CI 



(21) Application number: 95120664 

(22) Date of filing: 19951201 
(51) bit CI: E21B33/13 

(56) References cited: 

BnajKcuH B.A. * AP- Po«oHXH»-K>wi«nMOBttbtc paooTbi xxpx txcanjaraim HcfTHHtu 
MccTcpo^cHMa. - M.: Heflpa. 1981. c. 37. Amsdob AJ\. u Ap. umTam>HUt pcnoirr bc^thbuz ■ 
raooBfcix autara. - M.: He«pa. 1975. c. 261 - 283. TY 21.31-56-87. Hcropmroa-ro* paapymajomec 
cpeflcTBO. 1987. Bnaaceem B.A. ■ Rp. Cnpaao<mxK uacrepa do xanarraJtbaoMy peatoarry cmaajf a. - 
M.: HcApa. 1985, c. 208. i^oaa B.M. Conpo-rwaneuMe auiTcpaajioB. - 14.: Hayaa. 1972. c. 280. 
MscrpyKoam no upituenenax) oioct ■sbcctkoboA jdt* ropHbtx a tiypoaux pa6or (CMTK). - M.: AO 
"CToftiiaTepaajiM". 1987. HaxonacB Mid. Pamronarnwnje ue-roflw npaueeeaaH Besspfaxamarux 
paapymajDopn: cp^cre. Cxpoaron^we uaTcpionu. N 10, 1987. - M.: Mofl. narrepaTypu no 
CTpoBtrenbCToy, c. 23 - 24. 

(71) Applicant: Akedxohcpboc □6a^ecrfio orspbrroro Tuna "CafinpcKHft Haywo-BocjiCAOBaxcnfacsKfl 
■Hcmyr hb^tahoA npcadbnpjtcBBocTrf' 

(72) Inventor: Kojiotob A.B., OrxpoAooea A.B., Kojiotob A.B M OropoflHoea A.B.. 

(73) Proprktor: AxnaoHepsoe o6u\<xrroo oTKpbrroro Tuna "CBOBpcxjsft Bajnmo-BocTieAOBaTcnbCKHd 
mamrryr He4raHaft npouLnnncHHocnT 

(54) CnOCOB BOCCTAHOBJ1EHMH rKPMETMtmOCTM OAK O/l OH HO rO nPOCTPAHCTBA 

(57) Abstract: 

HcnojibsoBaHBe: npn peuoHTHO-HaojuuiHOHHbix pa6orax. Ooocne^mnaeT noDwmeHHe s^cKTHmoca cnocooa. 
CyraHocn. H3o6perennfl: no cnoco6y ocyrneerajiHioT yvemsvesae ;n*aMerpa kojiohhu b inrrepBsuie 
H30JumHH. flHauerp kojiohhu yuejnriHDajoT 3a ctct yBCJnrasBajomcdcH b o6i>aue npH TsepflcHra 
ncaopumaToft paapymason^cfl cucck (HPC). Ec 3asaHKBaKrr a Kanoiaiy k c©3/ibjot woct b mrrcpBane 
sExuimnra. 1 3.n. $-/ti>i, 1 Ta6n. 



RU 2108445 CI 



Description [OmcaHHe ■3o6peremmJ: 

M3o6pctchhc othocbtoi s pcvoHTi^KxmHnfiOHHbiu paooraM (PHP), a buciibo e cnoooCaM BoocraHonnanw 
repMeTBtflaocTa saxanoHHoro upocrpaacTBa. 

ItoBeercH cnocoo aoccxaHoarieHHH repMcrsniHOCTH aaianoHHoro npocrrpaHCTBa nyrtu coQ^amw 
tt^wroiHoro flawicHHH oHyrpa o<$ca«HOit koitohhw no OTHOtntHWD k 3axojioHH0i*y npocrrpaecrey 
(HairoraHHc awocm bhm aapuaaHHeu 3ap»flaj. npowexo^rr HaflyBaBHc oocaAHoa Konoimw h 
TTHKBHRaiflra 3a3opa uexAy RonoHHOfl h lifiu&mthxu kqmroa [If. 

H^ocxanm asancra Daajm^aicyrcH a tom, *ro. Bo-nepaboc, co^ame n36wroiiHoro AaBnemw nyreu 
HaiwraHHH jdwkocth abisbraarr paapymciDte kcjiohhw hc TOJibno b Harepaane, d xoTopow b kcju^coom 
npocrpaacTBc hvccctch qcucirr. ho b b mrrcpBanax. rfffi qe*«rra a«rr. 9tx> ocacBO «iih qcjiocTHocTK 
oCcaflBOft wiohhu. Bo-aropbix, Bspbrnaaee sapf^a np^eoc uajiOKoarpojinpyeuMft, *rro mobict npaBec-ra r 
BapymcHioo kojicbhu b d^wchtbopo KauRB. 

Hairfance 6majau k rooop creBiBo no raHmrccitoB cymBoCTH hb/ihctch cnoco6 yerpaseHBH saKO/ioaabix 

KXCPCTOKOB DyTCM yDC/THKCHHH HBaMCTpa KQnGHHbf 3a tjpCfffiJlbl ynpJTKX ^e^Opuai^Hft B HBTCpB&JIC K30SLHIIHH 

P|. VDCOTttWR A«MCTpa kojiohhm npowxxwrr nyrew nwpaamroecKoro BoomedcrBBH aa kojiorhv H a 
ywcixe Baonnxpm. J 

HwcTaro booccthoto cnoc*6a aas/noMacTCH a CWmaft Tpynpaaocra pa6ar 3a cwr hco6xd«hmocth 
r™^™, napKCTBoro ooopy^oeaHBH, kotodoc, kbk npaaajio. ne wnmacTOi bwcokoo HaflcamocrMO. 



riOCTaancHHaH 3a « aqa flocraraerc* rex, vro a cnoco6c oocxrraHaancHHa rcpMmwHOCTH 3axanoHHcro 
np 0CTpaHC Tga n > r * rcM y^nHromH ABawcrpa KOJiomibt a mrrcpaanc aso/inna* njiawrrp KOJioHHbi 
^OTraraaioT 3a cqrp yaryiiwBBaio^eflc*! d o6w^ C npn TBcp A eHHH aercip^aToa paspymaiwneft cwcch 
£PC) I3J, Koropyio aaxa^HBaJor b KonoaHy a co3 A suor moct b mrrepBane joonmpi. n P H stw a Kanccrae 
HPC HcnanioyjoT cwocb MaaocTKOByio fljw ropmjx h 6ypoBbtx pa 6oT (CMTB). 

VcncniHocTb pcMOHTHo-Boonin^ioHHNx pa&rr no McnpaBJicHHio HcrcpMcnwRoerH hcmchthoix) KOJibua hc 
npefifannaer 60%. 3xx> o6^aca«eTOi tcu, vro apHMeHHCUKe BaojimntoHHwe uaTepaanw (b ochobhom 
njcMCHTHbdk paereop m pacTBopw 040JI) o6jia«ajOT o6raju4 He^ocraTKOM - ycaAotnaocnjo. 

Bnp^eooe axcnTiyaxanan c k to w e kh m rcpMcniHBocTb saxo/ioaaoro npoCTpaBcxBa cmaKarrcH 3ro 
npoBootWBT boa BoaAcftrrBHCM HarpysoK Ha o6canHy» KonoHHy b qcweHTHwft ksucb^ HanpHMcp. 
ycTanoBneHO, wo npn chhxchbh AaancHUH a ckb>jbbb b nponnocn, cn«tnjieHH« neMearooro kquhh c 
lonnoHoftyMcHunacTCa. Bee bbb>i ncp^opan^H Taut npMBc^frr k yxynnrax«> cocrronnun newesTBOT>o 

KOJMKl. BTOHC BptMH. 3aMCMCHO, TO) BOTOCpCACTKHHO B BHTCpBaJiax OCp^opaqKH d^nnCBKC /KOHTaXT/ 
nCMCHTHOTO KaMHH C KQJTOHHOM yTTytnnaCTOl. nOCn««HHM (>aKT 0$bflCH«OT yBemnCSHCU CHJIbl npHZSaTBH 

KQjioHHw k neucaxy a pesynvra-re « A «4«PMMBih. n«yie onpeccoaaH o6caABo* kohohhw -raame. xaa 
npaaHJio. HafunoAacrcH Hapyrncanc cc KowraKTa c ppucHTOM. n P » arov HaBOanbinac HapymcsHH KojrraKTa 
otmcuchw a imrcpaanax imacroB c bwcoicdb npoaima^ocTuo h saacpHaM. B rniacrax c DOAaetncHnoA 

^™/n! PyniCHHH K0HTaKTa noc7IC onpcccoBKH Maine eccro orucMaioTca a 30Hc boaohc^thhoto KonraKTa 
/BHK/J1|. 

^bm pactttraMH nponycKHyiD oioco6aocTt> noRoumemz>& boaw Konhapsaro umpoaasopa uoKny 
o&anHoft Konosaoa m ip««mai koubcm. ^opwyny flapcn-BcftcOaxa Moanro Hanacarb oi^yiDm^ o6pa3o M 

Z z / * ^ e " D-BByrpcHHHfl ABtauerp nphceaTnoro Ko/ibiia, u.; d-Ewenmufl 

Q = CD -d > / — ; Ci> 

T 1,087*10 *H 

AHaucrp o6caAHoft KonoHHBr. u; p-ircpeimaA AaancHHH. na; x -Ko^saj^ar raApawiwicaasx 
oonpoTHBneHHft: H-ppm* motpooaaopa. m; Q-pacxoA boam, ^/cyx Bd^cm o6o3Hat»eHHH D-d- & : P/H « 
grad P. r«e 5 - aaaop wexfly KonoHHoa a utaitBTHht* EaiiHcu, m; grad P -rpaAaetrr Aannawsi. Ha/u. 

Toma ♦opuyna /,/ huc bba: R , ^ TOeHM 

Q = 40<d^0} / , <2> 

Ko^auwcHTa mnpaaaHMoauix conponmncHHfl hco6x OA hmo Bfanwcrmrb apirrcpaa PcftHQ7i W a 
^ c v - MMCManwoiwi aa3KocTb doaw / rrpn 70°C. v - 0,5* 10 6 v 2 /c). 



6> «v 



R» = g < 1 > 

z(d»6 — 
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ripn Typ6y7iarreow pcKHMc now^*mpcHT conpoTBBncaHH onpe^c/iHKyr no 
* opMync: a * 3a«aflHWCH HHcnoowMH 3HatjcHHHWH: v - 0.5 • lO V/c; d - 0.168 u; 5 ■ 0.1 MM 

- 10 4 u; grad P - 4» 10 e Ila/M. 

Cmctcmh ypaBHCHHfl /2~4/ pemaerca wero^ou nonfopa. 

TaKHM o6paaoM. ncpca aa3op 0.1 u npa rpaflHurre /jaaneHHH 4 MHa/u k mrrepBany nepfcopaiBoi yomcr 
nocTynan* oxano 22 m 3 do^m b cyixB. 

noHbnncHMc flaancHHH b o6caAHofi kqjiohhc npHBOflirr k yBexnroejaoo ee KBaMerpa. ParoeTbi DosasbiDaioT Ha 
caontjto HyTKBo noBbicMTb ^aancmre b kgjtohbc. «ito6u cc BHennmA pa^nyc yBwnraoic* Ha 0,1 uu on* 
□epexpbiraH uKxpo3a3opa. 

$opMyna ajih paflnajibHUJc ncpcMtmcHHfl Hapyamoa cithkh Tpytiu no naflane JIhmc kmcct bba /&/ 
r r *_ P r * mm H -KO^Hmrar IlyaccoHa, n - 0,25; E -Mqnyra, 

5i •• • « ♦ ♦ « M 2 • % 
s — — • r ♦ r «r <s> 

V'l « 9 1 * V*l 

ynpyrocra a«h cra/m, E - 2.1.K> 3 MIIa; P, -BnyrpcHHec amvkbhc. Mlla; P, -BHcraao 
Mria; r , -BHyrpeBBUfi paflHyc Tpytfej, ic r 2 -BHenmBfl pa«Hyc TpytSw, u, r a «d/r. 

nycTt, P, - P^P.^ BjiH PrPyP.^. 

rw« P,^ ■ H36biTO*moe n,annemte b kotiohhc no cpaBwemoo c eapyMCHbiu ^aaneHHeu. 
Tor^a $opMyjia /&/ 6y^cT Bboromerb 2 



orcK>Aa 



< r*-r 2 ) Cl-|l><r 2 -rS npH & " 10 * Ul P » " 20 r > " 0 075 M: r * " 0 084 M 



1 2 1 

now. 2 n = 33.7 Mlla- 

I * 

2*0,079 *0,0»4 

2 2 

♦ - *zo 

2*0,075 

Paoterfai noKasbCBaarr. *rro ecna Meamy oOcaflHOH kojiohhoh h ucmchthijm Konbopu cymecTeycr 3a3op 
DcraroiHOH 0,1 mm. to flocTaTOTOo h rohohhc co3Aaxb AaaneHHe 33.7 Mna h 3asop 6yner nepespbiT oa chct 
yBemncmiH Buemucpo n^aMerpa eojiohhw. Taxoe ROBnetmt a Raxt 6ojibmee moxbo coa^arb nyreM 
pa3McmoniH b ko/tohhc uocTa B3 HCKSpMBQaTott paspyinajomefl cmcch /HPC/ b b uacTHocmi cmocb 
rcsaccTKOBOH An* ropHbcc h 6opoBwx pa6oT /CMTB/ (6|. 

HPC apBMeamoT, rnasobiM otipaaoM npn paspyiuoum npowfaix xpynKHX MarcpBanoB (csaTBbHbic nopoAw). 
<5ctxihhmx m acneaoCeTOHHbcx B3^euiHfl, xaiiesmioc Kjia/pK, pp6ht*at npHpo^noro k bmbr 

HPC name Boero npc^craanioor co6oft nopomxoo6pa3Hbic B eropa ymc h HCB^iUBoanacBbic uar«pHanw, 
Aaxmnic c Bofloft mcno^Hy» pcanpno (pH-12). IlpH cMararoaHm nopomxa HPC c bo^oh oopasyeTCH 
cycncKSHa (pa6o«iaH CMCCb). KoropaH. 6ynynn oanaxaH b mnyp, <^cjianm>03 b o6k>cKTe, no^xejsaxqeM 
pa3pymeaHJO, c tcmchhcm apeueBH cxBaTMBaeTCR, TeepAee^, o^HospeMeBBO yBenBtmBaacb b o& bmz 
yBCJiHTOotc o6i>CMa - cnc^cTfwe n^paranBB komxiohcbtob, Bxo^BmBX b cocras HPC, npsmqnHT k 
pa3BHTBK) b oinypc r^qparauHOHHoro nwanemm (6once 40 Mna). IIoa AcftcnwcM ranpaTaiBSOHHoro 
AaajicHHH b twic oo^bCKTa paoBBBaavrcfl BanpnxcHBH, npBDOAHzzQxe x ero paopyiocBmo [7\. 

npcAJiaraeMbiA ciioco6 h30JIHUBH aaxonoHRoro npocTpaacrrBa ocyn^ecTBJUxx>r encpyvmsfsu o6paooM. 

B CKBaxuHy cnycxaioT KQTzoHHy MKT c xaKMM pacHCTOM. vro6bi hkxhbh kohth HaxonmrcH Ha 10-20 u hhhc 
mrrcpaana ncp^opau«M npoftyKTHBHoro njiacra. BoooyaiaaiOT vfupnymajyaa n opouuBaJor cKBajEHKy BOfloH, 
oxnamACHHoft j\o O-l0°C. 
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3arroopH»r HPC ua bc^c c Teuneparypoa 0-1 0°C. 

npa orcpfarroM oaTTpyCaoM npocTpamrrHC b HKT 3aKamraa»r cycneromo HPC b oGmuc. Heo6xoAHuoki jyw 
3anojiHcaHH otfcaAHoa xanoHHbi b rarcpBanc 10-20 m. 

npoAaertBBaiox cycncHsioo HPC fl o ewpasKHBaraw cc ypoBticft b HKT b sarpytinou npocrrpaHCTBe. 

npmonHHMasyr HKT ao rnytowu paccanomamn hhmhx nep^opa^EOHHbcc oTBcpcTafl h npn 
Heo6x£WKWocTB npoMUBajor CKBsurany, dummb&a io6biTotiHfaift o6bCM HPC. 

noffnwajoT HKT Bbanc HHTcpBajia nep^opaana. ncpMmoapyioT 3aTpy6 H oc npocrpaHcreo Ha bjxmh, 
HcoawmHMOC jyiH pacnmpcHHH h oreepxfleHHH HPC. 

OCB&HBBJOT CSBASHBy. 

npcioiymecTBOM npwiaivwMoro cnocoCa hbahctoi to. hto ncpcapbiTHe KBHanoB win nocTynneaiw bo^u a 
HHTCpBany nep$opaqHH upoHcxDjprr hc aa ever rswpaHOHqccKoro boc^cQctbbh Ha KonoHHy, a 3a c^rrr 
oraABHHn o o6caflBofl KonoHHc Mocxa jo pacnnapHBDjerocH Marepnana. 3to, Bo-nepEMx. emmarr 
BeoOxo^HMPCTb ycraHOBKH naxepa; Bo-BTOpbix. yucHbrnarr Bpcuemibie 3aTpa-rw na npoBc^cHHc PHP. 
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Claims (Oopuyna B3o6peTCBH>iJ: 

1. Oioco6 DoccTaHOBJicHKH rcpMCTwmocTH 3axonoHHon> npocTpawrrBa nyre* yBcmnxHivi ^xiauerpa 
iconoHHbi b rarrcpBa/ie roa/iHUHH. OTJiH^aiou^riten tcm. uto npauerp kojiohmj yBemnnnMuor 3a rcer 
yrommiBawmcflcH a oOoftuc npa tbcj^chhh HeiopbtBuaToa pjopymaiomefl cmcch (HPC), Koropyw 
DaKammaOT b KCJiOHHy. H ctn^arrr moct b HirrcpBanc Kzojvmpm 

2. Cnoco6 no n. I. OT/niMajomnAcH tcu. *rro d KaMecroc HPC ncnonMyiox cwccb roeoCTKOByio ahh ropnwx r 
6ypoBbix pa6oT (CUTE). 
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Drawlng(s) (WepTexH|: 



XapaicrepMCTMica HPC 



XapaicTepMCTMKa 



Ta 6/1 h ua 



3HaHeHMe 



1. BoAOCMeceBoe oTHoiueHHe cycneH3UM 

2. Pacxo/i nopowica, tohh wa 1 m o6MMa 

3. PacreraeMocTb no KOHycy A3HMH, cm 

4. IT/ioTHocTb cycneH3MM t r/CM 3 

5. 3ary<rreBaeM0CTb, npw TeMnepaType 20-25 rpaaycoB c mmh 

6. Ct^enneHMe KaMHfl c Tpy6oM, MFla 

7. ConpoTMEUieHwe icaMHfl ct>nnbTpaunfi boaw, Mna 6onee 

8. flaa/ieHHe npn paouMpeHMn, Mfla 



0,3-0,5 
1.8 
20,0-25,0 
1.8 
120,0 
5,0 
60,0 

flo4S,0 
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Description: 

This invention is in the area of insulation repair operations, i.e., it is related to the 
methods of restoration of the air tightness of the casing clearance. 

There is a known method of restoration of the air tightness of the casing clearance, which 
consists of the creation of excess pressure inside the casing string with respect to the 
casing clearance (by means of the injection of liquid or by means of the explosion of a 
blasting charge). This leads to the expansion of the casing string and the elimination of 
the gap between the string and the concrete block [ 1 ]. 

The deficiencies of the analogous method lay in the fact that, firstly, the creation of 
excess pressure by means of the injection of liquid causes damage of the string not only 
in the interval which contains concrete in its ring space but also in intervals where there is 
no concrete. This is dangerous for the integrity of the casing string. Secondly, the 
explosion of the blasting charge is a process, which is hardly controllable, which may 
lead to the damage of the string and the concrete block. 

Closest to the invention with respect to its technical merit is the method of removal of the 
excess casing clearance by means of increasing the diameter of the string beyond the 
elastic deformations in the interval of insulation [2]. The increase in the diameter of the 
string is achieved by means of the hydraulic effect on the string in the interval of 
insulation. 



The deficiency of the known method lays in the great labor input necessary for the use of 
parquet [sic] equipment, which, as a rule, is not highly reliable. 

Our task is to increase the efficiency of insulation repair operations while simultaneously 
reducing labor input. 

This task is achieved by means of the following: in the method of restoration of the air 
tightness of the casing clearance by means of the increase of the string's diameter in the 
insulation interval, the string's diameter is increased by means of the use of non- 
explosive breaking mixture [3], whose volume increases during hardening, where the 
mixture is injected into the string so as to create a bridge in the insulation interval. Here, 
a limestone mixture for mining and drilling operations is used as non-explosive breaking 
mixture. 



The success of the insulation repair work on the restoration of the air tightness of the 
concrete ring does not exceed 50%. This can be explained by the fact that the insulation 
materials used (mainly, concrete solution and resin solutions) have one common 
deficiency — they shrink. 
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During the operation of the drill hole, the air tightness of the casing clearance decreases. 
This happens as a result of the loads on the casing string and the concrete block. For 
example, it has been established that when the pressure in the drill hole is reduced, the 
strength of adherence of the concrete block to the string is reduced. All types of 
perforations also lead to the deterioration of the condition of the concrete ring. At the 
same time, it has been observed that, immediately in the intervals of perforation, the 
adhesion (contact) between the concrete block and the string is improved. The latter fact 
is explained by the increase in the force with which the string is pressed against the 
concrete as a result of the string's deformation. As a rule, disturbance of the string's 
contact with the* concrete is also observed after molding of the casing string. Here, the 
greatest disturbances of contact are observed in the intervals of highly permeable layers 
and cavities. In layers with perched water, disturbances of contact following molding are 
observed most frequently in the area of contact between water and oil [1], 

Let us evaluate by means of calculations the permeability for bottom water of the ring 
micro gap between the casing string and the concrete rock. The Darcy-Weissbach 
formula can be presented in the following manner [4]: 

[see original for formula] (1), where D is the inner diameter of the concrete ring, m; d is 
the outer diameter of the casing string, m; p is the pressure differential, Pa; X is the 
hydraulic resistance factor; H is the length of the micro gap, m; Q is the water discharge, 
cub. m/day. Let us introduce the symbols D-d= 5; P/H = grad P, where 6 is the gap 
between the string and the concrete block, m; and grad P is the pressure gradient, Pa/m. 

Then formula (1) will look like this: [see original for formula] (2). For the determination 

of the hydraulic resistance factor, it is necessary to calculate the Reynolds' criterion, [See 

original for formula] (3), where v is the kinematic viscosity of the water (at 70 °C v == 0 5 
. in- 6 ' v 9 



In turbulent mode, the factor is determined based on the following formula: [see original 
for formula]. Let us assume the following numeric values: v = 0.5 - 10" 6 m 2 /c; d = 0.168 
m; 5 = 0.1 mm = 10" 4 m; grad P = 4 • 10" 6 Pa/m. 

The system of equations (2 - 4) is solved using the method of selection. 

In this manner, through the gap of 0.1 m, at a pressure gradient of 4 MPa/m, 
approximately 22 cub. m of water per day can permeate towards the perforation interval. ' 

The increase in the pressure in the casing string leads to an increase in its diameter. The 
calculations show by how much the pressure in the string should be increased in order to 
increase the string's outer diameter by 0.1 mm for the purpose of covering the micro gap. 

The formula of radial transposition of the outer wall of the pipe under Lamp's 
problem (5) looks as follows: [see original for formula] where n is Poinsot's factor; 
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u - 0.25; E is the elasticity module of the steel, E = 2.1. 10 5 MPa; P, is the inner pressure, 
MPa; P 2 is the outer pressure, MPa; n is the inner radius of the pipe, m; r 2 is the outer 
radius of the pipe, m, r 2 [illegible] d/r. 

Let P, « P 2 + P CXC£SS or P, - P 2 = P cxcess , 

Where P C xcess is the excess pressure in the string as compared to the outer pressure. 
Then formula (5) will look like this: [see original for formula]. From where we obtain: 
[see original for formula] (6) 

At 6 = 10" m; P 2 = 20 MPa; r, = 0.075 m; r 2 = 0.084 m 
[see original for formula] P cxcess =33.7 MPa 

The calculations show that if there is a 0.1 mm gap between the casing string and the 
concrete ring, it is sufficient to create 33.7 MPa pressure in the string in order to cover 
the gap by means of increasing the outer diameter of the string. Such or even greater 
pressure can be created by means of the placement in the string of a bridge made of non- 
explosive breaking mixture, particularly made of limestone mixture for mining and 
drilling operations [6]. 

Non-explosive breaking mixture is used mainly for the breaking of strong brittle 
materials (such as rock), concrete and ferroconcrete products, rock layers, and for the 
mining of natural rock. 

Most frequently, the non-explosive breaking mixtures are powdery non-combustible and 
non-explosive materials, which have alkaline reaction with water (pH 12). When the 
powdered non-explosive breaking mixture is mixed with water, a suspension (work 
mixture) is obtained which, sometime after being poured into the borehole in the object 
that is subject to breaking, sets and hardens while expanding its volume. The volume 
expansion is the result of hydration of the components of the non-explosive breaking 
mixture and leads to the development of hydration pressure in the borehole 
(more than 40 MPa). The effect of the hydration pressure in the body of the object is the 
development of strains that lead to the object's breaking [7]. 

The proposed method of insulation of the casing clearance is applied in the following 
maimer. 

A string of pump-compressor pipes is lowered into the drill hole so that the lower end is 
located 10 - 20 m below the interval of perforation of the productive layer. Circulation is 
caused and the drill hole is washed with water cooled to 0-10 °C. 
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The non-explosive breaking mixture is mixed with water at temperature of 0-10 °C. 

With the casing clearance open, the suspension of the non-explosive breaking mixture in 
the pump-compressor pipes is injected in the volume necessary to fill the casing string at 
the interval 10 -20 m. 

The suspension of the non-explosive breaking mixture is injected until its levels in the 
pump-compressor pipes are even in the casing clearance. 

The pump-compressor pipes are elevated to the depth where the lower perforation 
openings are located and, if necessary, the drill hole is washed so as to wash away the 
excess amount of non-explosive breaking mixture. 

The pump-compressor pipes are elevated above the interval of perforation and the casing 
clearance is sealed for the time necessary for the expansion and hardening of the non- 
explosive breaking mixture. 

The drill hole is utilized. 

The advantage of the proposed method is in the fact that the coverage of the channels for 
the permeation of water towards the interval of perforation is done not by means of 
hydraulic pressure on the string, but by means of the creation of a bridge made of 
expanding material in the casing string. This, firstly, eliminates the necessity for the 
installation of a packer and, secondly, reduces the time consumption for the performance 
of the insulation repair operations. 
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Claims: 

1. Method of restoration of the air tightness of casing clearance by means of increasing 
the diameter of the string in the interval of insulation characterized by the fact that the 
string's diameter is increased by using non-explosive breaking mixture, which increases 
in volume when hardening and is injected into the string so as to create a bridge in the 
insulation interval. 

2. Method under Item 1 characterized by the fact that limestone mixture for mining and 
drilling operations is used as non-explosive breaking mixture. 
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Drawings: 

Table 



Properties of the Non-Explosive Breaking Mixture 



Property 


Value 


1 . Water-mixture ratio in the suspension 


0.3-0.5 


2. Powder expenditure, ton per 1 m of volume 


1.8 


3. Spreadability according to the AzNII [Oil Scientific 
Research Institute of Azerbaijan] cone 


20.0-25.0 


4. Density of suspension, g/cub. cm 


1.8 


5. Thickening, at temperatures 20 -25 °C, min. 


120.0 


6. Adherence between the concrete and the string, MPa 


5.0 


7. Concrete resistance to filtration water, MPa more 
than 


60.0 


8. Pressure during expansion, MPa 


Up to 45.0 
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